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Data collection: COLLECT (Nonius, 1998 ); cell refinement: DENZO-SMN (Otwinowski & Minor, 1997) ; data reduction: DENZO-SMN; program(s) used to solve structure: SIR97 (Altomare et al., 1999 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: WinGX (Farrugia, 2012) , ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009) ; software used to prepare material for publication: Mercury (Macrae et al., 2008) and publCIF (Westrip, 2010) .
supplementary materials Acta Cryst. (2012) . E68, o3086-o3087 [doi:10.1107 (Watson et al., 1992) . The Cambridge Crystallographic Database contains only five 7-norbornyl benzoate structures, but these are complicated by additional substituents and their associated steric interactions (for example, see Pfund et al., 1980 ). An ORTEP-3 drawing (Farrugia, 2012) of title compound structure 1 is shown in Fig. 1 , and a cell packing diagram is shown in Fig. 2 . Structure 1 norbornyl group bond lengths and bond angles agree with reported values, but their precision is about ten times better than geometry averaged values (Watson et al., 1992) . Structure 1 was determined so that bond length, bond angle, least-squares plane, and nonbonding contact comparisons could be made with other related p-bromobenzoate structures (Lloyd & Arif, 2012 , Lloyd et al., 2000 and Lloyd et al., 1995 .
No nonhydrogen atom intermolecular contacts exist shorter than van der Waals radii sums, the smallest being O1 113.3 (1)°, respectively. Angle 1:2 is 1.4° larger than the corresponding 296 K structure 2 (Fig. 3) angle (Lloyd et al., 1995) , but smaller than corresponding angles of our other seven norbornenyl structures. Structure 1 angle 1: 3 is larger than analogous angles in all eight norbornenyl structures, and angle 2:3 is smaller for all except structure 3. Smaller 1:2 and larger 1:3 angles in structure 1 are likely a consequence of a longer C2-C3 norbornyl single bond (versus a shorter norbornenyl C2=C3 double bond) which bends C7 toward plane 2. The slightly larger structure 1 2:3 angle versus 3 might result from intramolecular H3B···H5A and H2B···H6A contacts, 2.35 (3) and 2.40 (3) Å, respectively (Lloyd & Arif, 2012) . Reactant structural features (such as C7-O2 bond length) that might portend the large norbornenyl: norbornyl solvolytic reactivity ratio are not obvious, and the late transition state idea (Jones et al., 1992) is supported.
Experimental
7-Norbornyl p-bromobenzoate (title compound 1) was made from commercial bicyclo[2.2.1]heptan-7-ol (7-norborneol, Alfa Products). Under a dry nitrogen atmosphere, 1.06 g freshly distilled (about 300 K, 7 Pa) p-bromobenzoyl chloride, 15 ml reagent grade dichloromethane, 0.802 g dry, freshly distilled (from CaH 2 under N 2 ) pyridine, and 0.540 g of sublimed (373 K, 7 Pa) 7-norborneol were combined and the mixture was refluxed for 15 min, then stirred for 2 d at 296 K. The reaction mixture was poured into 10 ml of 5% HCl solution, and layers were separated. The dichloromethane layer was washed twice more with 5% HCl solution, the dichloromethane was evaporated, and the residue was dissolved in about 3 ml of ether. The mixture was chromatographed on Florisil (petroleum ether, then ether). at 253 K. A one-hole rubber stopper was placed in the desiccator neck with glass wool inserted into the hole, allowing for slow evaporation. Crystals began forming after 3 d and they were filtered out after 5 d. One of these crystals was selected for X-ray analysis.
Refinement
A colorless prism shaped crystal 0.30 × 0.25 × 0.18 mm in size was mounted on a glass fiber with traces of viscous oil and then transferred to a Nonius KappaCCD diffractometer equipped with Mo Kα radiation (λ = 0.71073 Å). Ten frames of data were collected at 150 (1) K with an oscillation range of 1 °/frame and an exposure time of 20 sec/frame (Nonius, 1998) . Indexing and unit cell refinement based on all observed reflection from those ten frames, indicated a monoclinic P lattice. A total of 5495 reflections (Θ max = 27.48°) were indexed, integrated and corrected for Lorentz, polarization and absorption effects using DENZO-SMN and SCALEPAC (Otwinowski & Minor, 1997 ). Post refinement of the unit cell gave a = 11.7401 (2) Å, b = 6.3767 (1) Å, c = 17.7462 (3) Å, β =109.584 (1)°, and V = 1251.68 (4) Å 3 . Axial photographs and systematic absences were consistent with the compound having crystallized in the monoclinic space group P2 1 /c. The structure was solved by a combination of direct and heavy atom methods using SIR97 (Altomare et al., 1999) . All of the non-hydrogen atoms were refined with anisotropic displacement coefficients. Hydrogen atoms were located and , and S = Goodness-of-fit on
, n is the number of reflections and p is the number of parameters refined.
The maximum Δ/σ in the final cycle of the least-squares was 0.001, and the residual peaks on the final difference- 
Computing details
Data collection: COLLECT (Nonius, 1998 ); cell refinement: DENZO-SMN (Otwinowski & Minor, 1997) ; data reduction: (Otwinowski & Minor, 1997 ); program(s) used to solve structure: SIR97 (Altomare et al., 1999);  program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: WinGX (Farrugia, 2012) , (Farrugia, 2012) and PLATON (Spek, 2009); software used to prepare material for publication:
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Crystal data ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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